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is usually such that all the fuel supply will pass to the engines by 
way of the main tank, which ts refilled as necessary from the aux- 
Sary tanks. In case of emergency, the system selector value may 
connect the auxiliary tanks to the engines directly. IP.C.mvj.a.b.1 

Fugacity A function Introduced by G. N. Lewis to facilitate 
the application of thermodynamics to real systems. Thus, 
when fugadtfes are substituted for partial pressures -in tl te mass 
action equilibrium constant expression, which applies strictly 
only to the ideal case, a true equilibrium constant results for 
real systems as well. 

The fugacity /, of a constituent i of a thetTruxlynamic system 
is defined by the following equation (where y.. is the chemical 

potential and fi^is a function of temperature only), in combina- 
tion with the requirement that the fuyacity approach the partial 
presare as the total pressure of the gas phase approaches zero. 
At a gvuen temperature, this is possible only for a particular value 
for m*» which may be shown to correspond to the chemical • 
potential the constituent would have as the pure gas in the ideal 
gas State at 1 atm pressure. This definition makes the fugacity 
identical to the partial pressure in the ideal gas case. For real 
Sases, the ratio of fugacity to partial pressure , called the fugadty 
coefficient will be dace to unity for moderate temperatures and 
pressures. At low temperatures and appropriate pressures, it may 
be as small as 0.2 or less, whereas at high pressures at any tem- 
perature it can become very large. See Acrwrry (tvcrmoovnajuics}; 
QeecAL bojuuhkijm; Qemcal thermodynamics; Gas* [pj.b.] 

Fuflerene A moleaie containing an even number of carbon 
atoms arranged in a dosed hollow cage. The fiiltcrenes were 
discovered as a consequence of astrophysically motivated 
chemical physics experiments that were interpreted by using 
geodesic architectural concepts. Fullerene chemistry, a new 
» that appears to hold much promise for materials develop- 
roert and other applied areas, was bom from pure fundamen- 
tal science. See Carbon. 

In 1985, fifteen years after it was conceived theoretically, 
the molecule buckminsterfufterene (C^ or fullerene-60) was 
«^cvered sererxfipitously. ftjU<rone-6a (see illustration) is the 
archetypal member of the fuflerenes, a set of hollow, closed- 
cage molecules consisting purely of carbon. The fuflerenes can 

considered, after graphite and diamond, to be the third well- 
defined allotrope of carbon. 


Fuller's earth 819 

In the fullerene molecule an even number of carbon atoms 
are arrayed over the surface of a closed hollow cage. Each 
atom Is trigonally linked to its three near neighbors by bonds 
that delineate a polyhedral network, consisting of 12 pen- 
tagons and n hexagons. AH 60 atoms in fullereneH&O are equiv- 
alent and lie on the surface of a sphere distributed with the 
symmetry of a truncated icosahedron. The 12 pentagons are 
isolated and interspersed symmetrically among 20 linked hexa- 
gons; that is, the symmetry is that of a modern soccerball. The 
molecule was named after R. Buckminster Fuller, the inventor 
of geodesic domes, which conform to the same underlying 
structural formula. Three of the four valence electrons of each 
carbon atom arc involved in the sp 2 sigma^wnding skeleton, 
and the fourth p electron is one of 60 involved in a pwlebcal- 
ized molecular^orbital electron sea that covers the outside (exo) 
and inside (endo) surface of the molecule. The resulting douJ 
of pi electron density is similar to that which covers the surface 
of graphite; indeed, the molecule can be considered a round 
form of graphite. See Electron configuration; Graphite. 

Fullerene-60 behaves as a soft eloctrophile, a molecule that 
readily accepts electrons during a primary reaction step. It can 
accept three electrons readily and perhaps even more. The mol- 
ecule can be multiply hydrogenatcd, methylated, ommonated: 
and fluorinated. It forms exohedral complexes in which an atom 
(or group) is attached to the outside of the cage, as well as endo- 
hedral complexes in which an atom [for example, lanthanum 
(La), potassium (K), or caldum (Ca)] is trapped inside the cage. 



Structure of C« (buckmlnsterf uOerene). 


Fullerene materials have been available for such a short time 
that applications are yet to be established. However, the prop- 
erties already discovered suggest that there is likely to be a 
wide range of areas in which the fullerenes or their derivatives 
will have uses. 

-RiDerene^O was discovered as a direct result of physico- 
chemical investigations that simulated processes occurring in 
stars and in space. Consequently the likelihood that fullerenes, 
in particular fuilerene-60, and analogs are present in space is a 
fascinating conjecture. IKWX] 


earth Any natural earthy material (such as day 
materials) which decolorizes mineral or vegetable oils to a suffi- 
cient extent to be of economic importance. It has no miner- 
alogic significance. The clay minerals present in fuller's earth 
may include montmorillonite, attapulgite, and kaolinite. 
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